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THE WHITE WINTER COAT OF UERTAIN 
CREATURES. 


ei opportunity was afforded this Society during the last 
ZA. =6course of Lectures of viewing by means of the lantern 
screen some of the marvellous instances of Mimicry in Insect 
Life, and those who have had the opportunity of seeing some 
of the beautiful collections illustrating this particular study in 
our National Museum and those of other countries, must have 
been moved to the depths of human thought at that wonderful 
adaptation of form and colouring by means of which an insect 
or reptile will imitate its natural surroundings so as to be less 
noticeable, or by thus mimicking another creature better 
endowed by nature with protective qualities, such as sting, bite, 
or distastefulness, enjoy an existence which would otherwise 
speedily be terminated by its natural enemies. 


Among, what man has designated the higher forms of 
Life, Nature has also blended the colour of organism to habitat 
in many cases to a remarkable degree of tone. ‘he denizens 
of the desert have assumed the natural colour of their surround- 
ings. The desert lion, the camel, certain antelopes, as the 
oryx and the addax of the Sahara and Arabian deserts, the 
saiga of the Siberian. steppes, the beautiful little rodents 
known as jerboas and gerbils; among the birds the sand 
srouse, the cream coloured courser, the desert lark, the desert 
finches (belonging to a group elsewhere brightly coloured) ; 
many small snakes and lizards, all have assumed the tawny 
sable colour of the sand. ‘The fennic or desert-fox is scarcely - 
distinguishable from the sand. Susliks and prairie: -dogs wear 
the khaki colour of the ground they burrow in. Some remark- 
able photographs, obtained | by Lord Delamere and others, of 
creatures in their natural surroundings, explain better than any 
description the object of the spots and stripes on many of the 
larger mammals such as the giraffe, zebra, Jaguar, tiger and 
leopards. 


Whether in obedience to some fundamental law of light, or 
whether through countless generations unconsciously assumed 
by the creature and indelibly transmitted to offspring as part. 
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of its nature, the purport of this colouration can be clearly 
defined as invariably for protection, protection from natural 
enemies; on the other hand, as adopted by the aggressor as a 
means of concealment from would be prey. Into what a 
battlefield of internecine strife hag the surface of this globe 
been converted by the struggle for existence. When therefore 
we find either of the two extremes of shade in colour—black 
or white—although comparatively speaking in nature rarely 
at the present time, enter into the colouration of any animal, 
we may still expect to find the same reason for the adoption 
of these colours apparent. Exactly how these changes are 
accomplished may, I think, well exercise our power of speculation 
and thought. 


The assumption through countless ages of a predominant 
colouration may be relegated to one of those slow processes 
which have very gradually separated the many and varied 
genera of the animal kingdom, but when we find the adaptation 
so extended as to include the possibility of a bi-annual complete 
change in colouration in accordance with surroundings, and 
in the course of a few weeks, we are surely in presence of — 
phenomena which seem to point to the highest development 
of colourative adaptation if not to the presence of initiative 
power which man himself does not possess. | 


It is to this phase of colouration in Nature I would direct 
your attention this evening, namely: the White Winter Coat 
of Certain Creatures. | | | 


It is perhaps well to first take a general survey of that 
division of the Animal Kingdom for which white hag been chosen 
as the predominant colour. This may be divided under three 
headings :— | : 

1.—Where white is the characteristic invariable colour of 
the species. 

2.—Where white is the occasional colour individually 
adopted as in all albinos. | | | 

3.—That group (more especially the subject of this paper) 
in which the power is vested to change‘the summer coat of. 
dark colour for a winter covering of more or less perfect white. 


In the first group we find :— 

The Polar Bear, in a minor degree the Great Panda 
(Aeluropus) of Tibet. , 

The Rocky Mountain Goat, our domesticated Sheep. 

The Wild Swan. 

The Goose. 

The Polar Owl, nyctea scandiaca. 
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The Polar Bear, king of the Arctic regions, is certainly 
the typical creature of the first group. So unlike other 
members of the bear family, resembling more the extinct types 
such as Ursus spelaeus, it was at one time placed by naturalists 
in a separate genus altogether. The Cambridge Natural 
- History says: ‘* The white colour of this bear tends to become 
browner with age,’ and this is rather used as an argument for 
its relationship to the rest of the contemporaneous Ursus family. 
I consider this statement very questionable. It is a well-known 
fact that Polar bears brought occasionally by whalers and 
expeditions alive from the Arctic regions become very yellow 
and discoloured on the voyage, but when brought once more 
under the influence of water the coat soon assumes its original 
whiteness. The Zoological Society of this country lost a bear 
about two or three years ago which had been in the collection 
for sixteen years. I saw the animal a few months before its 
death, and | remember commiserating with the poor creatures, 
the den and water-tank being ridiculously small. If the coats 
were slightly discoloured it was not from age, and there was 
certainly no appearance of the bears turning brown. I have 
seen some magnificent specimens mounted in the Natural 
History Museum in St. Petersburg. Ul health may produce 
an unnatural change in appearance of the coat, but white and 
always white (with the exception of the black nose) is the 
natural colour of Ursus maritimus. | 


One fact I would here mention as perhaps being of 
significance in the discussion of this peculiar and among 
mammals certainly rare colouration. The Polar bear does not 
feel the heat of more temperate latitudes so much as might be 
supposed. Some few years ago, Hamburg was visited by a 
heat wave. Mr. Hagenbeck, the great dealer, found many of 
the animals in his collection, more especially two leopards, quite 
prostrate with heat apoplexy, whereas to his surprise the Polar 
bears seemed to be enjoying the sun. Whether this was due 
to the well-known power of the colour white to refract the heat 
rays, or the impenetrable thick coat of the bear acts in the 
same way as the Circassian’s thick fur “ bourkha” which he 
persists in wearing through the hot summer to keep out the 
heat, I must leave to the experience and knowledge of the bear 
and the Circassian, [ have not been in the position of either. 


The Great Panda or Aeluropus of Tibet may be mentioned 
in connection with the white colouration of animals. ‘The 
back, head and flanks are white; the legs, tail, ears and 
curious spectacle-like circles round the eyes are black. Tound 
at high altitudes, it is worthy of notice that the upper part 
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of the creature is white, the lower parts black, in direct 
_contradistinction to the generality of creatures. White seems 
to point to decided specialization. The Polar bear I have 
already stated was allotted a special genus. It was also a 
matter of controversy as to what family the Aeluropus was 
entitled to belong; very bear-like in many respects, it is now 
classed among the raccoons. 


The Rocky Mountain Goat, also entirely white at all 
seasons of the year with the exception of horns and hoofs 
which are jet black, is in many respects as much an anomalous 
goat as the Ice-bear and Great Panda differ from their kind. 
It is quite an outcast, living only at very high altitudes, more 
especially in the mountain ranges of British Columbia, in small 
flocks. The chief attribute naturalists have assigned to it is a 
certain stupidity, which many have noticed is also characteristic 
of the Ice-bear. This so-called stupidity consists in the fact 
that the hunter can deliberately bowl over even three or four of 
a flock before it occurs to the rest that they are in danger. 
The Polar bear stalks the man with a rifle as he would a seal, 
the latter only requiring to lie down and exercise a little 
patience and his quarry will oblige him with a very close shot. 
What more signal proof could we have of the primitive condition 
of the white-coated creature ? 


To pass from the Rocky Mountain Goat, the case of our 
domesticated white sheep will naturally occur to our minds. 
The few wild sheep which still exist and from which our useful 
“mouton ”’ is undoubtedly derived, are mountain living animals 
or frequenters of high altitudes. It has been remarked that 
domesticated sheep which live on hills and mountains are 
still inclined to seek the highest ground at night. 


It 1s very questionable whether the White Park, so-called 
Wild Cattle of Chillingham, Cadzow, and Chartley, are merely 
semi-albinos of a dark coloured breed as they are generally 
thought to be. As I pointed out, in a former paper, in 
considering the extinct ancestry of our cattle, there ig 
historical mention of the fact. that white wild cattle roamed 
the Scotch forests at one time, the ‘“‘boves sylvestres’’ of Leslie, 
mentioned by Owen. Low, in his ‘‘ Domesticated Animals of 
the British Islands,” describes a breed of white cattle existing in 
Pembrokeshire in the tenth century. Some naturalists tell us 
(you will find it all nicely explained in the British Natural 
History Museum) that the Chillingham Wild Cattle are 
descended from dark coloured cattle allied to the “‘ Welsh or 
Pembroke breed.’’ : 
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The deep-black ears and muzzles are quoted as evidence 
of this. I would remind you that white patched with brown 
enters largely into the colouration of the Holmagor breed of 
cattle in the Government of Archangel. Famous for its size, 
beauty of form, and milk producing powers, the Holmagor 
is the result of cross breeding between the local cattle and 
others introduced from Holland by Peter the Great some two 
hundred years ago. It is an important question, very difficult 
at this distance of time to answer, whether the white has been 
derived from the local breed or from the Dutch strain. 
Bell, in his well known work, ‘“ British Quadrupeds,’’ considers 
semi-albinism as always the result of domestication. If we 
consider that our Hemisphere for possibly hundreds of thousands 
of years, certainly for a great length of time, has been recovering 
slowly from Arctic conditions, I think it far more likely that 
a gradually increasing more temperate climate has produced 
varied colouration in the descendants of the survivors of that 
period of ice and snow when conditions must have existed 
similar to those which produce the white winter coats of our 
present day, and I would reverse the whole course of reasoning 
and consider the Park Cattle as rather the survivors of the 
original stock from which our domesticated breeds, including 
the Pembroke, have sprung. It seems to me in this particular 
case singular mis-reasoning to consider, as Bell does, semi- 
albinism as the result of domestication, when as a matter of 
fact the Park. Cattle, far from being domesticated, are the 
wildest type we possess. 


A few words about the wild birds which may be said to 
belong to this group. White enters largely into the colouration 
of all sea-birds, as the gull, gannet, tern, penguin and albatross; 
another family, the familiar stork, crane, satin-like white jabiru, 
the spoon bills, flamingoes and pelicans. The still better known 
varieties of one family, ducks, geese and swans. From a general 
consideration of the colour of birds, there is evidence, I think, 
that white belongs to the primitive types, and that other 
colouring has been by adaptation to surroundings assumed. 
Ornithologists agree, that it is almost impossible to draw 
dividing lines between the ducks, geese and swans. The South 
American Coscoroba Swan,—considered by naturalists the 
connecting link between the geese and swans,—the smallest 
of all swans, is pure white in colour. But, it may be argued, 
the white swans, geese and Aylesburys have yellow or greyish 
offsprings, but when we turn to the black swan of Australia, 
we find the cygnets are light coloured, like those of the white 
swan, indubitably, I think, testifying to the original colour. 
Indeed I would adduce the theory, that generally speaking, 


water fowl have been, as in many instances they are to-day, as. 
much Arctic in their habitat as in their colouring. Witness the 
annual migration in our Hemisphere northwards. When we 
_ consider the waning glacial condition I have already referred to, 
the fact that the birds fly north to nest, change their feathers, 
_ shiploads of which can be gathered in those regions, can we 
doubt that they are returning to the primitive climatic conditions 
of the home of their race? It is not the trumpeter and whooper 
swan, the Michaelmas goose, and the Aylesbury duck, that 
have become albinised, because we have domesticated them. 
This, | would submit, is entirely a false idea. The swan, 
largest and whitest of our migratory birds, is, as I mentioned 
in a former paper when discussing Siberia, the first to ny 
northwards on the approach of spring, and lingers, as we 
know full well in Finland, in its return flight, on the lakes 
and lagoons, until the frost closes the last piece of open water. 


There is one little bird of prey which is indigenous to the 
Polar regions, the snowy white Nyctea Scandiaca or Polar 
Owl. Travellers have described on the shores of Novaia Zemlia 
covered with sea fowl, these white robbers sitting side by side 
with the gulls and divers, calmly plucking to pleces one of the 
latter. The nesting birds take the proceedings as a matter of 
course, trusting possibly to the immense numbers of them 
that their turn will not come just yet. This bird keeps its 
pure white coat through the Arctic summer, and probably does 
not migrate. | | 


The second category I will not dwell long upon. It includes, 
as we all know, the White Klephant of Burmah, which has 
passed into a byword; and of more local interest, my neighbour 
the White Black-bird of the Rousdown Road, Chelston, which 
I can assure my hearers from personal acquaintance is not a 
myth but probably as pure a specimen of a black-bird albino as 


can be found. 


Curiously, while writing this paper a sparrow with white © 





chest: and wings came chirping at my window. A sportsman | : 
friend I was out shooting with last winter shot a rabbit with 
a distinct attempt at a white face. What is the true explanation — 


of the occurrence of albinos ? Are they mere freaks of nature? — 
Is it not possible that it is a mark of atavism, a throw-back to 
an ancestral condition when white may have been the predominant 
colour of the animal kingdom ?_ | 


Let us pass on to a review of our third group—one of those | 
puzzles on which it is the delight of all naturalists to 
‘speculate—those creatures which change a dark coloured fur 
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or feather for a white winter coat, as it is generally expressed. 
Whether it is the originally white creature adapting itself to 
a summer condition, or the white winter mantle is the later 
development, it is noteworthy at the outset that the group 
is really a very small one. 


The Wild Arctic Fox, canis lagopus. 
The Blue Arctic Fox, canis fulgunosus. 
The Arctic lemming microtus lemmus. 


The Stoat, which by its change- artist pronens becomes | 
the Krmine, putorius erminea. 


The White or Blue Hare, lepus (timidus) variabilis. 


The White Partridge, Ptarmigan, or Willow Grouse, lagopus 
albus. 


It is surprising how rudimentary our knowledge of some 
branches of Natural History is, and how misleading even 
~ modern text books may be. The Cambridge Natural History, 
published in 1902, states: ‘“‘The Arctic fox, canis lagopus, 
is known by its bluish summer and pure white winter dress 
as ‘blue fox’ and ‘ white fox’ respectively.’’ In the following 
year, 1908, Mr. Lydekker writes ‘‘That both the white and 
the blue individuals of this species are in the winter dress will 
be evident to everyone who examines such furs carefully, the 
length and thickness of the hair being quite decisive on this 
point.’’ Although I have seen these furs—(the so-called blue 
might be more correctly described as French grey)—I cannot 
draw upon my personal experience to endorse Mr. Lydekker’s 
correction, as the North Pole has not yet attracted me to visit 
the home of the Arctic fox, but I came across evidence which 
points to a logical conclusion very much in support of Mr. 
_ Lydekker’s correction. In a Government report of the game 
killed on the island of Novaia Zemlia an exact lst is given of 
the number of each kind of animal killed. Statistics are often 
misleading, but in this case, I must explain, the Russian 
Government has placed two Samoyede settlements—the only 
inhabitants—on the island. In 1898 these numbered 110 souls. 
- Twice during the summer a Government steamer visits the 
island, bringing supplies and receiving from the Samoyedes 


their total catch of furs. These are disposed of in Archangel 


and the proceeds credited to the account of each individual in 
the Government Bank. This paternal arrangement may be 
relied upon to give us correct figures, and we find that in the five - 
years from 1893—1897, inclusive, the figures are as follows :— | 


White Arctic fox, 80 skins, which realised R38-4 each 
and Blue oo only 3 r | ‘po EO 5, 
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Now I think it only reasonable to suppose that if the white 


and blue fox were one and the same creature in a different — 


seasonal phase, even a Samoyede’s intellect would grasp the 
wisdom of getting R15 for the summer coat rather than R8 


for the animal if killed in the winter. I don’t think any 


possible rather greater difficulty of trapping them in the short 


summer could be induced to account for the difference in figures. 


Indeed I should be inelined to discount the fox’s chance in 


the summer from the fact that both Samoyede’s and fox’s — 


hunting grounds are more limited in summer than winter, 


many impassable tracts of marsh land being created by the 


melting of snow. 


It is of interest in passing to note that no less than 246 
Polar bear skins were taken during the same five years which 
produced only three of the blue fox. 


There are undoubtedly, therefore, three species of true 
foxes known to Northern latitudes. The third, our well known 
red-coated object of sport is said to don a much sreyer coat in 
Scotland. From specimens I have shot and seen shot in 
Northern Russia I believe the general colouring to be far 
lighter with less red than canis vulpes exhibits in England. 
The paws of the older fox become blacker with age and in the 
winter coat there may certainly be said to be an admixture of 
greyish hair. We must not forget the large amount of white 
hair which covers all the under part of the fox’s body, possibly 
a trace of atavism. I must mention what can only be construed 
as another Arctic trace in a branch of this genus, 2.¢., the fact 
that the little Corsac fox found in the Caspian. and Central 


Asiatic districts, and as far south ag India, has the hairy pad 


of its Arctic cousin, which is associated in nature with the 
necessity of obtaining a foothold on ice and snow. The 


Kuropean home of the blue fox seems to be more especially 


Iceland, the white fox being as rare in that island as the blue 


variety in Novaia Zemlia. The blue fox is also rare in Labrador, | 


but comparatively common in Alaska and Greenland. Both 
blue and white Greenland furs are finer haired than the 


Alaskan. What may be an interesting point of evidence in the 


geographical distribution of this mammal is that the Siberian 
furs are also coarser. Pointing to a connection in this respect 
between the N. and N.W. districts of America and Siberia 


(which we know existed by way of what is now the Behring 
Straits), and on the other hand between Greenland, Iceland, 


and, generally speaking, the far north of Kiurope. 


Uhe variation may be attributed to another cause. Is it 


not, perhaps, the greater humidity in the atmosphere covering - 
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_ the path of the gulf stream which has given a finer texture to 
this last group, rather than any original geographical distribu- 
tion of the species? Although there is a much greater distinction 
to be drawn between the common red fox and Arctic fox, canis 
vulpes among other characteristics having dispensed with the 
hairy pad covering, | question whether Mr. Lydekker is justified 
in considering the white and blue fox as mere eccentricities of 

the same breed, as, although the idea has been mooted, it has 
- never been proved, and I think it most unlikely that blue and 
white whelps are to be found in the same litter. There is quite 
as much difference between the blue and the white Arctic fox 
as there is between the brown and the so-called blue hare, and 
when in their summer coats it takes more than a good eye to 
distinguish at a very short distance between the two. And 
so to a consideration of these two species of hare. Into what 


- astate of muddledom is Natural History nomenclature converted 


at times :— _ 


Lepus europaeus alias tumidus, sometimes called the brown 


hare or wood hare (because the woods are not.its natural 
habitat). 


Lepus variabilis, called so because the other one also 
changes its coat, I suppose; often called tsmidus to 
distinguish it from the other one, which is generally 
known by the same name; or the blue hare, because it 
turns white in winter ; also called the mountain hare, 
because, well! there are mountains in Scotland and it is 
found there. 


No wonder that a standard work makes the following 
misstatement: ‘‘ The change from the winter to the summer 
dress is accomplished by the actual casting off of the white 
hairs and their replacement by a fresh growth of blue hairs.”’ 


In this case the white and the so-called “blue’’ are one 
and the same coat, and the animal is neither white nor blue in 
summer, but “brown.” I. am very sorry I have not got 
specimens to illustrate these two apEeeee eae ie for they are 
very interesting. 


Judging by the contents of our Museum, and from what I 
ean learn, in Devonshire we have only the brown hare, and 
so few of those, that I would almost as soon shoot myself as 
one of them. They are more plentiful in Hampshire and other 
gouthern counties. The white hare is, in these islands, to be 
found in the north, Scotland and Ireland, but I know large 
districts in Russia where the two species are to be found living 
under identical circumstances, both enduring the severe winter 
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of the north. Such a similarity between the brown and white 
hare in their summer coats exists that we have often wondered 
that the two species keep so distinct. I have shot and seen 
instances of hybrids, but they are decidedly rare. Let me 
at once designate my view of their origin. The white hare, 
—far the simplest title to give it,—is undoubtedly an Arctic 
creature, capable of standing the extremes of cold, although I 
have picked up pigeons, sparrows, yellow-hammers frozen to 
death, I never heard of a hare succumbing to this cause. Rather 
than describe this hare as changing to a white coat in winter, I 
would say it is the white hare that has learnt to accommodate 
itself through thousands of years of steadily increasing summers, 
to a necessary darker colouration. It is the white hare, not 
_ the brown, is the denizen of the forest. Ask any sportsman in 
districts where both hares are found in numbers and he will 
tell you (certainly in Russia) that the ‘“ Bialak” (white hare) 
lives in the woods. But you will perhaps say conditions differ — 
in different counties, it is found in Scotland and Ireland more 
frequently in the mountainous districts; true! for the same 
climatic reason that it has receded to the north of our islands 
it seeks higher altitudes, but it scarcely deserves the name of 
mountain hare because it has thus been forced by local 
circumstances to take up an unnatural habitat. Why unnatural? 
because a hare with its long hind limbs is almost as much at a 
disadvantage coming down-hill as a man coming down a. ladder 
head foremost. | Z 


The brown hare, on the other hand, is a dweller of the 
open plain. Its natural home is at the present time, unques- 
tionably, I think, that great Central European Plain, parts of 
Germany, the plains of Hungary, and the Russian Governments 
south of the Valdai Hills and Novgorod being cited as in 
_ places teeming with them. — re es 


What now happens on the approach of winter, please note 
I say the approach of winter. All text-books will tell you the 
hare turns white im winter. Well, the first sign of frost and _ 
snow they both put on their white coats as rapidly as they 
can. Ihe change is made, although varying probably with 
seasons, in about a fortnight. But very seldom, as I remember 
in the autumn of 1901, does the snow come in the last days 
of September, to remain as sleigh-roads for the rest of the 
winter. The snow is far more fickle than the white hare, 
and the consequence is that again and again in the autumn we 
have the weird spectacle of pure white hares hopping about 
against a back ground of brown autumn leaves ; and just as the 
Polar bear is said to know that his nose is black,—as when 
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stalking the seal he tries to cover it with one of his front paws, 
—so the white hare is only too conscious of the trick nature 
has played her. 


: Owing to the time of year in which the all important 
ist September falls, the autumn change has naturally been 
more observed than the shedding of the white coat in the 
spring. But just as the melting of the snow is the more 
tedious process (it may almost be said that we experience no 
spring in Russia, it is consumed in getting rid of the winter), so 
I believe the assumption of the brown coat to be the slower 
process. Now I consider this an argument in favour of my 
theory. If the white winter coat is the later adaptation we 
should find the change made with greater difficulty im winter 
and not so markedly on the approach of winter. It is far 
easier to revert to a former state than to advance with the 
times, as all educationalists well know. 


These most unnatural specimens in this rug represent the 
difference in the backs of the brown hare and white hare in 
the winter time. The brown hare tries its best to revert to 
Arctic conditions, but its ancestors have too long wintered 
abroad. You will notice that under the long brown hairs of 
the back is to be found the white winter down. Is the brown 
hare conscious of this defect in his winter coat? Oh, yes | 
After a fall of snow, when eveything is extra white, and the 
brown back would be a target for every fox and hooded crow, 
our friend has disappeared. 


The experienced sportsman, as he scans the white expanse 
of open ground detects, he thinks, a slight unevenness, perhaps 
a stone has caused that hardly noticeable irregularity of the 
‘suriace. Go within ten paces, and like a bomb exploding and 
scattering the snow, as it were, from out of the ground jumps 
the ** roosak.’’ 


Timid, indeed, is the hare. . I have watched them 
ambling through the woods. Suddenly at a gun shot, semi- 
paralysed with fear, violently tremble for a second, and then 
dash off she scarcely knows where. ae : 


The last mammal on our list, the Stoat, or little ‘‘Gornostai,’’ 
to give him his Russian name, who wears in life a mantle 
that Emperors and Kings deign to don when this little creature 
has done with it. Once in life I have met him (the little ermine, 
not the king) robed in his winter splendour, and I am sorry 
to say that on that auspicious occasion, in the eyes of society, 
as represented by my fellow sportsmen, I did not do the correct 
thing. eee 
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It was in the very early winter (I regret I have not the 
date) I was placed the end number in a line of guns on the 
fringe of a low wood where a road emerged.. The first snow : 
_ had fallen, and, although covering the ground where sheltered 
by the trees, had melted entirely on the brown road which 
stretched away through the woods. I was listening to some 
black cock “singing” in the “ drive,” and speculating upon 
the good chance I stood of a shot, being at the wing, when at a 
signal from the keeper a perfect pandemoniacal explosion of 
Lettish interjections rent the air. The drive had commenced. 
With an eye on the road for a possible hare I soon noticed 
against the brown earth the long snowy white little form of an 
ermine climbing up and down the immense ruts which are 
generally hub deep on a Russian country road. I raised my 
gun, but remembering the black cock, preferred to watch the 
little thing as it ran up to within some ten paces of me and then 
turned into the wood. Well! of course, in spite of my 
consideration, the birds flew the other end of the line, and not 
even a hare came to look at me. The drive over I related 
what I had seen, and when I listened to the chorus of German, 
French, and Russian disapproval, and felt the head keeper | 
looking at me, I am afraid I felt like unto a criminal, a 
fool, or both. I mention this little incident because it was 
impressed upon my mind, and shows that the ermine was 
perfectly white before winter had properly set in, and curiously, 
though alarmed, ran down the brown road rather than seek the 
natural colour protection of the snow. 


_ A case mentioned in an old work published nearly a 
century ago on British Quadrupeds by Bingley, as observed and 
authenticated by the great naturalist Buffon, is worthy of 
mention. A Stoat caught by a M. Daubenton in the white 
Winter coat was kept for observation. On the 9th March 
commenced to change colour, by the 17th (in only eight days’ 
time) very few white hairs were left. The strange thing was 
that the following winter it absolutely refused to change its 
coat, and when it at last died in March of the following year 
still retained the brown coat of the previous summer. ‘The 
unnatural conditions under which the Stoat was kept would 20 
far to account for this anomaly. I will proceed to consideration 
of the Arctic lemming (Microtus lemmus) and the oft quoted 
experiment made by Sir John Richardson. The lemming, 
one of the Vole family, is a true Arctic mammal, the feet are 
furred beneath, it forms one of the sources of food of the 
_ Arctic fox. The experiment was as follows :— 


A lemming was kept in a comparatively warm room till 
winter was well advanced, when it was suddenly exposed to a 
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temperature of 30° below zero, a continued exposure to this, 
and a still more intense degree of cold eventually resulted in— 
its death, which took place within three weeks of the com- 

mencement of the experiment. In consequence of the conditions 
under which it had been kept, this lemming was still brown in 
_ mid-winter when it ought to have been white. On examination © 
it was found that only the tips of some of the hairs had 
become blanched, and that these white-tipped hairs were 
longer than the rest of the coat, apparently owing to a sudden 
srowth on their part in the course of the experiment. By 
clipping these long white-tipped hairs, the animal was restored 
to 1ts original brown condition. 


A short criticism of this cruel experiment will bring us 
to a summary of cause and explanation of the white winter 
coat. | | 


Nature is not so cruel as her rebel child. As I have shown 
in the case of the hare, and the ermine, the return (I must 
persist in my theory) to the natural winter coat takes place 
readily, rapidly, and in good time to protect the creature from 
the winter cold. What could be expected but that the little 
warm blooded mammal exposed to an Aretic cold in its summer 
coat should die, the wonder to my mind is that it survived 
three weeks, That under the abnormal condition of continued 
warmth, it remained in its summer coat, as in the case of the 
stoat I have mentioned, may have easily resulted from any one, 
or a combination of the causes I have enumerated, and which 
we shall presently consider. 


That the sudden intense cold blanched the tips of the 
longer hairs was due solely, I venture to affirm, to a pathological 
cause. The hair does not change colour, it is shed. There 
are two distinct forms of white hair. The healthy winter 
covering of the Arctic creature and the blanched result of disease 
and senile decay, which that great Russian scientist, Elia 
Metchnikoff, has explained to us is due to the invasion of the 
central cells of the hair by a variety of macrophag—the 
chromophag—and subsequent removal, by those little agents 
of disease and decay, of the colouring matter or pigment 
granules, leaving the white hair of old age, of the grief or 
terror-stricken creature, and in this case of a little tortured 
rodent. 


The white partridge, willow grouse or ptarmigan, in the 
same way, 1 would submit, is rather a naturally white bird — 
which has accommodated itself to the comparative innovation 
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of a summer than a subject of the generally considered reverse 
process. Perhaps the simplest argument for this view is that 
the ptarmigan never completely doffs its white coat, certain 
_ feathers of the wings, tail and chest do not turn brown, whereas 
the winter livery, which it readily dons at the first sion of 
change of season, shows no trace of brown whatever. The 
ptarmigan is becoming more and more scarce in the more 
southern latitudes which it formerly frequented. Throughout 
the Baltic provinces in the latitude of St. Peterburg and the 
Ladoga district, from my own observation and what I have 
been told, I conclude the bird is retreating northwards. 


Further, from what I can ascertain, the farther north the 
bird summers the less colouration it adopts. To extract from an 
account Alexander Platonovitch Engelhardt, at one time Governor 
of Archangel, gives of a walk with his gun on the Tundra, 
in the Petchora district, where the ptarmigan simply swarm. 
It was on the 4th August (Russian date practically mid-summer), 
and after shooting several dozen brace for the use of his party, 
a lad offered him a dozen or so more which he had snared 
the night before. Engelhardt paid the boy his price, 2 copecks 
or $d. the pair, and noticed that the birds were without their 
wings. ‘*Ah,’’ said the boy, ‘they are worth more than 
the birds, we cet 3 copecks (say 3d.) for each pair of wings.”’ 


_ Engelhardt subsequently found on the ‘‘ Nordenskjold,’’ the 
steamer on which he returned to Archangel, that no less 
than ten tons of the cargo consisted of the white wings of 
these birds. Such a weight must represent a prodigious number 
of birds, but the point I wish to emphasize is, that although 
it was mid- summer, the wings of the birds were perfectly white. 
Owing to the fact that. they are white they can be dyed to the 
tones of any dress material, to imitate the savagery if not 
resuscitate the barbarism of our forefathers and trim a lady’s 
hat. I believe if those for whom the feathers were intended 
could see a covey of these beautiful snow sprites rise and 
vanish like a dozen sheets of dazzling white paper whirled by a 
storm, even the hatless brigade might enlist some votaries. 


One note points to the greater familiarity of the white 
partridge to winter conditions than. the less hardy brown 
partridge which, nevertheless, live side by side in some districts. 
The little brown partridge will seek protection from a snow 
blizzard under a bank or cluster of bushes until the drift, 
perhaps ten feet high, enshrouds them. Many a spot have 
keepers shown me “where the melting snow has _ revealed 
the catastrophe. The white partridge knows how to weather 
the storm. goes | 
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And now to consider origin and causes under the headings 
I have enumerated. Little assistance can be obtained from the 
text-books, so few writers seem to have given much attention to 
the subject. 


1.—Herepitary, embraces Darwin’s great explanation 
—Natural Selection. That great observer, in his book ‘‘ Animals 
and Plants under Domestication,’’ in the chapter on correlated 
variability gives us the following facts:—with animals, white 
terriers suffer most from the distemper, white chickens from a 
parasitic worm in their trachesw, white pigs from scorching by 
the sun, and white cattle from files. | 


Romanes, in “‘ Darwin and after Darwin,’ has little to say 
upon the white winter coat, except to attribute the origin to the 
result of Natural Selection. He says:—‘‘ Natural Selection 
having set its premium upon those individuals, the constitution 
of which best lend themselves to seasonal changes of the needful 
kind.’’ We cannot deny the influence of Natural Selection, but 


has it not brought about, or rather assisted in developing the 


coloured summer coat, rather than the white winter one ? 


2.—GrocrapHicaL. What is the explanation of the 
geographical distribution of Arctic fauna? Given a warm 
blooded organism, possessed of instinct, if not reason, would 
the natural choice turn towards Arctic conditions? I think not. 
Some extraneous influence seems necessary to reconcile the 
antagonistic facts. There must have been, let us call it, an 
original force of circumstances. Whether cataclysmical, or 
as gradual in approach as recedence, we know that for ages 
beyond our ken, districts in which we now study organic life 
were under the influence or ice, snow, and the accompanying 
intense cold and absence of light. Unquestionable remains of 
the Arctic lemming have been found as far south as Portugal; 


of the Polar bear and Arctic fox in Germany. Our present 


Arctic fauna must have ranged even much farther south. It 
is difficult to consider the existence of such an ice sheet 
without recognising by analogy that the vast majority of organic 
life, at least upon this Northern Hemisphere, must have been 
subject to the Arctic conditions I have just enumerated. Were 
they not then as regards the subject of our paper, White 


Colouration, Arctically clad? Let us look for obstacles to this 


theory. How about such creatures as the elk, the reindeer ? 
The elk has only been rendered semi-Arctic at the present 


day by circumstances. Capable of rapid migration, even in 


our time it is being driven further north by the hand of man 
or exterminated; it is found south of Moscow, and certainly 
has a tendency to migrate south on the approach of winter. 
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The reindeer, by the construction of its feet, and the large 
amount of white in its coat, the muzzle legs and withers 
generally being black, bears more traces of Arctic influences 
than the elk. Pure white reindeer do occur but rarely, and 
are generally sacrificed on the peak of some high hill by the 
Namoyedes, to Num the Supreme Deity, the proceeds being 
consumed by the worshippers. It is difficult to draw any 
conclusion from the semi-domesticated reindeer. The Zirians, 
Namoyedes, and northern tribes with which they are associated, 
have all been driven north, it is surmised, by persecution. 


he reindeer has a decided preference for the cold, volun- 
_ tarily migrating on the approach of summer to higher altitudes 
where possible. Some tribes, such as the Reindeer-Tunguses, 
retreat south on the approach of winter with their herds, 
travelling as much as one thousand miles from the shores of 
the Arctic Ocean, where they spend the summer months fishing. 
The pelage of the reindeer alters in winter. The tendency is 
certainly towards white. Much might be learnt by a comparison 
of the time required to change the coat in autumn and spring. 
It the latter were found to be the longer process (and in the 
absence of positive evidence to the contrary I incline to that 
belief), the change undergone by the animal more readily might 
rightly be construed as the reversion to former colouration. 


The young of the Seal (Phoca Grenlandica), invariably 
born in the Arctic regions, are for the first month of their 
lives of a pure white colour. When it is considered that at 
this period of their existence they are quite unable to swim, 
and lie on the snow-covered ice-floe, tended by their parents, 
the purpose of such colouring is obvious. After the first month 
_ this white fur is shed in little tufts, the young seal assumes a 
thick silvery tinted coat, takes to the water, then gradually 
becomes darker, in the case of the male developing black stripes 
(the so-called wings), and only after two years ranks as a full 
grown seal. Since the publication of the “ Origin of Species,” 
the fact that variations do not supervene at an early age, has 
been recognized as one of the fundamental laws of embryology. 
We judge from the condition of the young of the Indian 
elephant, that the progenital type was covered with hair, this 
surmise has been proved by the discovery of the mammoth. 
When I say that at the commencement of the Post Glacial 
Period, the seal probably had as white a coat as the Arctic 
bear of the present day, my reasoning for what can never 
be more than a supposition is, I trust, obvious. 


I have endeavoured to explain my view of the Origin of 
the White Winter Coat. Consideration of the cause takes us 
still deeper into the matter. 
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I have enumerated a few of the possible causes : 


 8—Under Cumaric might be considered the physiological 
effect of extreme cold upon the cells of the hair or epidermis. 
If such effect was noteworthy, I think it would be noticeable 
in cases of death by exposure. Richardson’s experiment with 
the lemming, I would submit, should rather come under the 
category I have named Pathological. 3 


4.—Dietetic. This possible cause must have always 
existed. The winter diet of the Arctic creature is necessarily 
very different from the summer, but change in coat may be 
said to take place before winter conditions bring about a con- 
siderable change in food. Let me remind those who still doubt 
our emergence from Glacial times that the fox and squirrel 
still lay up a winter stock of provisions, although the con- 
ditions necessitating such foresight have in Devonshire and such 
favoured spots quite changed. ‘The white fox, and the preity 
little Siberian squirrel in its coat of French grey, would fare 
badly had it not this naturally necessitated ancestral instinct. © 


5.—PatrHotoeicaL (neurotic cause). In this particular I 
would draw attention to the significance of a decided instance 
of correlation. That almost inexplicable combination of charac- 
teristics, to quote an illustration by Darwin from facts collected 
by Heusinger, that white sheep and pigs are dillerently aifected 
from coloured individuals by certain vegetable poisons, or the 
curious fact that cats with blue eyes are invariably deaf. The 
instance of correlation in the case under discussion is variability 
of coat and extreme timidity. The fox, hare (is not its generic 
name ‘‘timidus’’?),— the ermine, most difficult to trap,—mention 
the white partridge to a Russian sportsman, ‘‘ah, artful bird,” 
is invariably the remark. Shyness, curiously, is also specially 
- noticed in the wild goose and swan. but the white partridge 
of the northernmost Tundras is strangely not nearly go timid as 
his cousin of ten degrees further south, nor does he trouble 
to change the colour of his coat so completely in the summer. 
Is there not distinct correlation in this fact? ‘The greater 
the change required the more apparent timidity. 


6.—Cuemicat. There is still one cause (there are possibly 
others not enumerated) to consider, the exterior action of light. 
it is a well recognised fact that the inhabitants of the Tropics 
are darker haired and darker skinned than dwellers in more 
temperate regions. Whatever the bleaching action of the sun 
on man’s inventions, in nature the reverse seems to be the 
effect of the sun’s power. Nothing can fail to strike the 
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traveller’s notice in Sweden and Finland, if not to such an 
extent in the northern parts of our own country, more than 
the extraordinary straw-white colour of the children’s hair. In 
the case of the men with maturity it becomes much darker, 
possibly from exposure. The women generally remain fair. 
Compare the little Italian child of the same age, and we have 
light producing darkness in complexion and hair, as against 
darkness producing light coloured hair. I have myself recorded 
a whole month in the autumn in St. Petersburg, during which 
time we have never seen the sun. 


I believe the shinnse of light ites eon gloomy months 
of September and October must materially assist in the return 
to the winter white coat. When the winter sun at last bursts 
through the clouds it is shorn of actinic “power, as those 
interested 1 in photography know so well. 


To summarise my contentions. as 


For the Origin of the White Winter Coat we must return 
through unknown ages to the Glacial Period porn which our 
Hemisphere is still emerging. 


_ For the Cause, above all assistant causes, we must look 
to the absence of the Sun’s light and neat Lays, ‘the initial cause 
of all colour. 


If, as Sir Robert Ball explains, the eccentricity of the 
earth’s orbit will, in the course of another 200,000 years, once 
more reach the maximum, and a period of long winters and 
very short summers ensues, by then a large proportion of the 
Animal Kingdom will have once more reverted to primitive 
colouration, But, if the Astronomer’s calculations are correct, 
another 60,000 must lapse before the maximum summer 
duration is reached, the Poles will then be easy of access, and 
white as part of Nature’s colouration will perhaps entirely 
have disappeared. 


“ELEET” PRINTING WorKS, TORQUAY. 
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